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tefflS** 2 iff «tTO= 


is 20 m mmm n n 



|57|«» 

»rttr*a8+ 



(BJ)M 1456 



1. -ft3k.ft&m&6jb-ft$-$-> SjltEfc^T^frWfe^! 



(g)## sst(d) - ©ti**«*fciutft«r««^« DNA . 

4M4; 

(b)^*44J5&&i&fr*fr 
##**?|#4 8^44*1.*., #4fc4*£44Z*ttfl#*l #4**44**; 

(f) ffl ^it# DNA £.£-SH***# J | # j&ft ; 

(g) ##W) - (f)*X5»*«^*. *«ff^**^irJt DNA . 
4. -#J8*i*l*# 1 ti*i4r*##**^*«*#*. 

(b) fc ^ 5 1 5 % -44 JL ! #ttte t , ^ ±# £ -44* B *B44# * 

##***l#**«4|5:^4Z*F**ttt. 
**44tf|5~#&xM4; 

(c) ^fr|5-;fr»*44*#~#*tt44tt44; 

(d}&4 @jfe«i*M&***}#4 @£)44il*, #4*4**44i*W nft 
$1 #4**44**; 

(f)$^iitf DNA ^8Bti£*# #A 

ff-iRj**^***, #&#i444**44#*f-; 

(h) itii4*t*J**- 1 W*ittJP^j£.#+/ t ±**. tt4B*l44£*h 
ti**3l #4 El#i44ii-*, #&4**&.£.*h# EMn444***4**; 

(Ofl-^ittf DNA fc^gfcjMt**mi#J£/ft; 



5 

* t«L 1994 4 6 ^ 9 EI ftth f *'J t **4* 08/074, 345 6^ 

DNA^jei*.Jt«.at7^f±*#. «#«a*k* 
«#tt£JL PCR 3f## DNA #-¥-$**;!.#]*) DNA 

OnttXri-n-tefi MuIKs4t*B**J-f-4, 683, 202(1987)+4Hf 

15 7 it-**. ^t^^^^l* 8 l^^^^r^^» 

jJTOtiajt****.?*'***^*. Mullis^/^L^SIf *■]•$■ 4, 683, 195(1987) 

£fl it-* *iMM']*f & t T> 15) ft *'J . 

it&-f Jfe*****-*.*^ ^^^^ra^^A^Bl. it-* 
20 ftitit^iSL— ^*t^fc^*^^'liDNASl^^*UtJML. Gelfand^A^^Hl 
4, 889, 818(1989)t / ^T^^^®^^^ig(Thermus aquaticus) 
*fc<fc#-#*«;t't±***. Mullis^A-f£S*#J-t4, 965, 188(1990)+ 
^7-tt#J«^a«.'tt*^*4rJt#* DNA 4*4*6**. B*«AT* 
«^««.««*fr«*'Aat^*. Johnson ^A^t&S 5,038,852(1991) 
25 +/>^7-^tl^*fr*J/B«*ft^**^^*^ i ^^^ a ^**- 

&8k/H')frW£> ^-JL^fJi*-fit-***3(r*.Wft*-t^^r**tt. 

4., Af-^itt^^^^^t^^-'tt^Affl &#*#■*#***£&/*$ 

fum. it*i l nw+*A*^*.* fc, t**w*-*-* t ' ti*ifc4flti*'K 



Bt, i£^flbt**Tfe*M$R*. A>h. &&&&&&&&& *t 

5 ha, **sr--^AjiL«**4iJP**i*w**^*i«w. r*f##fe& 

t-*^-f 08/074, 345 t^tfJfcfl&lfcgj&ttAtt. &$i*£LM 
10 ^st^ti£#^a^^A^«. 

**.W«.4*7 -#l'fc4rit#^W*M**Aa^ttti*X. 

it-*r^r*#^ & " MCR " . MCR tftt.&;i.*-f 

m<io%MP%%*t (>m$-M. &M km&fr%&&k7 -xt &&&&&& 

tt6*pM-£<&&^£^'& 1.5 /MtJriil^il^^^^^t. A*h 
#JL, *tiii±&Att»^AM^*>tift*/ t A«ft*|5-* 

#j.*tifii±laA^ffl^^A^^t*iti:/ fc i«^«^^>t# 



5 J:, ■fc#*)#tea#**.#tta/fc; 

15 1.5ml, 0.6ml. 0.2ml , 

tt. *+**»*^**xiifef*^*>tfr«M*4*a.»p**.^ i "caw*. 

i&#0.5 iC)a/fcie,Bft. ' v 

fete*-***. ^t^^^^#^jL>ii^vX^^'taa# 0 0 a7t^^^ 



-^^ t * t afc£*M--?-#) 



5 — ^t^^^^jtuijaL dna 4t»a^*, ^BL-fit^. 4^«*W*bK. 

10 ffTBtiffijHfctt: 

^^*«-*fc*^B. ^£B(l)&4fc4Mk»'Jf (2), f (2)+iL4.r«i± 
B 3 tf#««tf.««ttiltJLttfeB. B A;M*«**fc#+*MH--MB 

25 

@ 4 4L*« 3 UaA*iL»^^«^*-^/fc#^**B. B A4L#t«* 
£B#->Hfc&&ifczr*#*.'J\ 1875 &AWG 36^m^ 

«Mfc*.4fc«toA. BB*.*-* 13cm x 9cm * 1.25cm &&t# 4 * 6?'l* 
24^fc#SitBtt;*L'K 

30 b 5 ^^^A^^^^^s.it^m^m^^(MCR)^^m 




5 S 6 *h^ti£.£fc*J 4 t £3«£. * Hifcfl A(A 

fty&fr B(B #)fitt«4MtMMMt. "NT* >h&£3r-* DNA ^ 

^Ftt S^sfcUMfra&fttt 750 *##4fcDNAd^J\ B DNA^;fc 

10 «DNA^«3'^i*«^^500tt«4MtDNA^, ^ 750***. 
#DNA^-f-&*.. ^500^^DNA^^5'^^^^, 

t, 4^(A#)^it(B#)it#»lM?iaW**aitr^^T, $T 7 DNA$L^ 
ifc&lt&^ DNA 

15 4^*4 t. -f50t:T, ifii±atip^*»^«**&#ft-^DNA4t^, # 

■f 90 1C T^^^ff-®^ DNA jMfcff**4Mfr. 

9 7 4 DNA Jffttf 

1 ****MfrHiM.*** 750 >M*:frfifctt«#L DNA fiifyM, 
20 J8#*#**SWI**«>SlA750^ 500*«WDNAJt&W 

«. A^B*«#-#***IMt^«(50 TC)^^«(90 TC) 

S*t«DNA«'*-*iiL^S!. 

1993^6 9 Bfttb^#J.itt5l^^^*H4lS^JL#*i^*a^J 
t?Wf 08/074, 345 t^TM*. 

«.i!)!«^Tatffl*lt*-HLAiar*#* DNA £$.2.** 
30 ft, 4^«**7rJt#*+*Wfctt*«**. 



- 400 8 A# to&A#- 

*^ifcA«*i4fe«fc*-T- A^-t^ DNA # It. * * T^(4 A ® t #1 W# 
^-08/074,345 t)^^t^^T^'J^^.e^^.^^ 6.1 x 10- 10 ^(N). 
«*ib^W-^itA*afc***4 * 6«*244s#fe;*£*tt7 x 10- 7 N 

AWG 14 - AWG 38 ^(^^»^7 AWG 36 

»*fe#*.#50 - 5000 IS. £-->Nt&$&3ME+. #AWG36W£&**& 
£ 1cm $ x 0.5cm ^-#&&<^ 1875 

A*, «^fe^^S^X^#~^^^AT?f^^». £ 

•fit*. iz#&?tfrti$W } i-£>fmB.&, it**t-*tMf*iLfr*0-i64fc 



JJfe#&&£.#MfA^tt*.'J\ 1.5ml, 0.6ml, 0.2ml 

Peltier 

10 «SS&^^P^W Intel -^ej 286 386 -, 486 - JL&>ffc 

586(## Pentium)^*hSES], 4 25 - 100MHz4lfi]i£#««*tM. 
^tt*«*«fefctt^**WH». ^H*SIS1^ 4 &^r(MB)-flMfc 
^)64MB. Omega 
Engineering Corporation (Stamford, CT)%.&tf]S££ft f> &*fr%ft¥t&j&. 

&i£#«#Jfei&£$J M-t , & <fe Jfc&ifc 12V 5 - 10A ft 
25 BA, ii-*r***## & " MCR 



#^-|tBtfi}. *JfcJMfe*»«. *it-**t. 3'* 
lfrtf«T>M&^#«t^&^K fli^JfxM&^SM^Jtf MCR 

20 iH|r*^ + ^i«jMtfr^**4*^*. 
J«&-^(Dynel, Oslow, Norway), tS*H-# 

fit jM^^J*^^^^*^**^^^^^**- 5 -^^- ** 
Wt^M, *TtfHM*£#WJt#ii*. Stoke &&i^t#&*: 
30 Stoke 

F M = 6 7i nrV 



*-^4tit*jt38r*t. *EI*^-r^LA*3* 
(CPG), ^JL5l**«fflf-^AJ^*M'* , *!.**^*IB*-t^. £3 

A, 8 - 50>N*#&. *t^£. B /J, 

a&#t£'l±, ii.ii^#a°a*h-f94 TC^SAT^ 1 " 5^#K4fc&#*. 

13 - 14 # pH^^HfT^ii-S'J^'li. #+fr*.T, 

AlMStiJlfttaA(Tm)«TJ|tlt«ltt, 45 60 1C, ##2 J- 

.fckpHte, <ffcit*.#pH7 - 9J|tait4fW. 4tft-#+fr«.T, 

25 10 6 ^. Jt4t&#4*iLa 100&^#. £tt-*MfriJLT. 4 

& *tt#*£ttti#4MM.*4tt RNA & DNA tt& 
tt&^Slfete T7DNA ££-SM» E. coli DNA ££*Sfc£»SML Klenow it 
4frfriL#&4&&&J&fLfc#^&. #JL4|r#dNTP 100 - 300 n 

# 5 - !5mM Mg*\ lmM — «3iSf(DTT)# EJ^^fcHl 0.5mM , 



0 - 5mM^=-T#6^St, #A*-f#4MT*.*H0 - 20raMTris- HC1 & pH 
#*#7 - 8, *4h»***i^-pH4fc**N - 2 -frZ^m^- N*- 2 
- £4&(HEPES)H.>t&. 

7F, -fit— <H£^#J »***#M8-t. #JU&itifc*to$S15— 

**DNA^ + *l?tt&rtfc#$tt.rt#*.# 368,000 fc, 
^6" 10-' 9 ^/^. *-f#(W)«.rt(F)**£*(D), *r3l# 

JL Smith 1992, (Science) 258:1122 - 1126). *L'h4ti*J 

6 x io" 19 

Fs = i x 10- 9 &/^£= 1 x 10" 9 *M(N). 

3.3 x lO" 10 */^ 
ftiL, flfc# DNA aUSM&H^ W ^ A*M&# 
2f[l - ffC 0 = exp(- a G° /RT) 

£ T = T9o(90 % lftt«daLit}lit, f = 0.9 ; 
£ T - T5o(50 % #H&# = Tm)8t, f = 0.5 ; 
#JL, ^T = Tio(10 % IH4^SMt)»t. f = 0.1 . 
a G £. * Gibbs - Helmholtz 

AG=-TAS+AH 
gjjjfc, 200 

a G ° = 31.4 - a G 26.5 -f-fAf ft 

a S ° = 0.3298 -f-tlfefr 

a H° = 148.8 -f--£7##, #i 

a Ggo - a G 10 - 31 -=H7#fc, 2 x 10 - 19 AJtt. 



2 x 10" 19 

ro = = 1.6 x 10 " "Jr®. 

3.3 x 10- ,0 ^-f- 

#£&&&;M | ]Fs##^T&£^£. 

^iW«IMfeaA(Iin)«iLfiL#J. *A*.-f5M«»*fc*-J\2. , P4* 
<L«, &*^t'J£pH4HfTtf£6>f " DNA*iX4Ml"t. 
&DNA 62 t:#*A*.« 48 C. B*. Ht4«* 

*** + . MCR 1M tfiT*&A«iML**tiMf 

*Ltt&£*#*>$ 5.2M - 5.6M#JL?4fc&l«iB&. ili±*.W 2.4M 
£^&4*ti#£lMtfH*»£. 

*i A.^-44tt^<ssb)*i» i E. coli ssb %>I&M%M E. coli DNA #M&S$- 1 , n 
*»1V, ^TiSl4Ji|Xt«.«*at— Wood ^Matson, 1987 

(J- Biol. Chem.) 262:152 - 169, >a;5l 1989 , "A.*^***" (JBiol. 
Chem. 264:82 - 97)]. j£^Atl^#J*W*^*Sttt*J^ift-^PH^f- 

mcr iU*H-*t^^fi.^^«J^i*^tlttt*«f«. 
aAHNfc. ttAf-^fcHtftet DNAHMtaA^a/tTatfi-MCR, *a£& 
-ajtTta*^*^!**.**.**^^- -fc&^^MtTaMt mcr 

7 ^ X Jfcttfc&tf * W •t^&t&rt #fHt&£ «r & . 

JL, Noonanf-A, 1990, "£S 8) JMJ^fctt*]" (Ftoc. Natl. Acad. 

Sci. USA) 87:7160 - 7164]. £&*»tfJt*#*rt • *r#*»*4L93ti#*. 
MCR, ®4-&fl£-%-KPCR. fc-f MCRtt+Wt-fPCRttifc/t, »T»a£tt 



t^^Sl^r^tlOO - 200 1-&&k>bfcmti&te$i, te^&S-S^® 
&%^f&. lit, «i±^m»#DNA^ll:$)J##AX^&^(YACs) 

;feS&50 - 100kb(^JIL, W-k*, Olson ^A, 1989, (Science)245:1434 

- 1435), &i±&£.*m7r&, MSs^m&®,, 
%m>i i 

& Dynal, Oslow, Norway fcff Dyna bead ™ i&i±»J**&-f- 

MCR4l7t&(#v&#Ttf &&#J 4). #&^;&££^##>»&^£tf- 

tf-f SffeJitf 10 " 10 , 5 x 10 " 9 , 
10" 8 , 5 x 10 8 , 10 ' 7 ^p 5 x 10 - ? ^#;^;fa£&^Jitf%&, 
frilJL. ^ii^#»J5Jj^^^^-f-^^-k^ Stoke 
fl#^#f-##3MUU/. Stoke 
FM = 6 7t nrv 



%&W2 

3'- OH^X^^fc. M^^^^«.t^*DMT^. 

10 ^^-^Ai 10 ■ 10 n # 

A£JM***-f 10 ' *N ;& tf&4*NIL 
6 x 10 • ,9 &/^(DNA t*«4UUfft) 

F - W/D 

3.3 x 10- I0 *(#^tt«fiIit*«**.*A) 
15 gift, F = -2xl0 9 Mf=-2 x 10- 9 ^. 

& y £^#&(50 - fls -« 2 t)&&£ 5' - 

20 SfcftiBMr&. T7 DNA MCR *^*t ^ 5' - fit 

50 *t50 -4^#*tt**i£3'*«10* 

#4 4). «JU»^ttl£^. /*£90 *»-tAX, «JM!t«*# 

4 

*fl DNA «Jtffc£<&tifetitf&. 

14 




•Jl t . 0.2 * # 750 DNA >f #*^****ll*JL« 

£#,_t. £-51 A t . DNA J3t*#fc, B t , DNA >t 5'** 

#il#^L +#-*Ltt 750 4ttMfctt Jf 500 &#i&#-£4&DNA 
5 ^J-it*., * 500 DNA ^J§ 750 3'$# 500 

^pA. T7 DNA fH&b, 4t 500 £4LAf, ^.^( 32 P)-# 
dCTP #&Ti£#&#, B dNTPs . 

10 50 -C T^fcW^i^W^W***^^ T T£ 

90 TC, tf^iJ#J^&H^T&*^#. 

£dMJLAtt*H"t. »rJL^ii##ie.«(^«)DNA4.— &% 
15 ft 500 - 750 m^H. *^4L«*-«Mi^J.^RI*A« DNA 
fr-J\ ^90CT*-^**4MLWJMUia^^ifc*#««SDNA, -fit 
9iit**lM , «*'l*^**.5t*W. ^t50t:^90iCT, |LB^4LW*A* 
DNA , M^X/^t^WWl^at^JTii^'^^, #JLi£ 

20 i - 3 twa«TO«, jtLfttYfa&jm 

M. 

5 

m MCR ifcff DNA 

25 *H"T^r**.a3feMCR|ti. * 13cm x 9cm x 1.25cm#i£&&#]# 

ft-Mfct-fK £4S#-t J-#J 4 x 6 24 >js *L'J>*_ 1cm »>JL&;# 2cm 
tt*U £t^ttt**4*#*tt&tt 2.1cm. &;Mttf& 

-^^Jflt-frTAM. «fr-*t**-**T«#tt*#*B;fctt. * 
36AWG 1cm x 0.5cm tt4Ufc*»\ 1875 

30 B, j*£$J&£*# lcm & x 2crajU£#3i®. 

4HW«@Jt$l— *13cm x 9cm x 0.25cm fi$4fc*UfJi. 

15 




B = n(2 n k'I/r) 

k'&HrtU'frft- 10 * 7 ^*r#. • 

flffl-tf-f 500 |^mA)«^)m *JfL*«#-*«^±W-«****^ 5.9 
x 10" 3 tesla. 

io 

F = BCD® 
Bilf^ tesla 

I Att*3fr(A)* - 

15 

«]#, 24 - 7 x 10 

rt. *#A*fr*#445*i3ft,^*--to24 - 96 Wffl&SKBL&ft&flL, 

20 1.5ml , 0.6ml £, 0.2ml #£>Nf&£ . **-JL^#Ait'frWX.^-^ 13cm * 
9cm x 6cm. fe*itfritXt>ft««**M*WiL*««*Wifta*fr 

12V DC JRL^sHfcjftH^W, #Ait#***tt 
25 #&#*k.i£&*!|##J Peltier 

Packard Bell Pentium/60MHz tf*|-##U £&.-MF 8 *^ 
tttt^JM$##£(RAM). #_B.tf Microsoft Basic 420 fc^T 

(MB)<$*£3E. fcifJMteMfl Omega OM - 900 ^-©(Omega Engineering, 
30 Stamford, CT), ^JWAfl^T^^Jktt*^**!**^**^: £fl 
8088 -ff& Aa*«tW OM - 991 CPU , OM - 932 RTD fr-M**, OM - 




991 i|Jfl&A/^ifc(I/0)^^OM - 903 

12V , 5A DC «fe&£*H£3L£#fe. 

*>j,e MCR4f#->MW*ik^i #4r##* 

10 $ Pvu E fc, pBlue script Tm SK + 1 - K,te&*Mfc, &*»Tar$MMf 

>h 210 4*JW-(b.p)^«Nft^**« IL *. I M JE,(ng)iH»«^«4r«uh«A*J 
A^*T*Jf*flfeW««-«f t. 15mM Tris - HCL(pH 

7.5), lOmM MgCl 2 . ImM ^£##§|(DTTK 0.2mM dNTPs % 0.5mM g) 

15 5'- AACAGCTATGACCATG - 3WJ 1), * 5'&36J§;&U|. 

iftJftftfc-T4S^Aifc#tt&£.®'fc. S) 4fc A 5' - 

GTAAAACGACGGCCAT - 3 WJ 2), * S'jfcfc&ift^Mfc, #*t&&$J*4 

Dynabead Tra Ji; «^>g>^^ 97 E , 2 
&j&#jMP J. 50 X: . iPA 10 T7 DNA £^S|, -$-#&&f- 45 "CT 

20 **2 4Nh MCR fl.t. £45 - 50 "CT, fit 

^5 x 10" 11 - 1 x 10 _9 N JRj&ftt**iLt(j##* 5 ^, #-f 

45 - 50 TC T*l*j».air 2 t^Jt^Sf 20 

25 j»^«J&*>jOi^^»l«210bpW^/ i; *. £Hl t#**H>+ 

■*m MCR 4r*Mfc DNA 
MCR iL&vH^, &£^T&^ttj£>&t^# 30 
30 (attomoles)tf A ^(Lambda phage)DNA(- lOOpg), $L£#iJfcjk: 
15mM Tris HCl(pH 7.5), 12mMMgCl 2 , 50mMNaCK lmM^^Sf, 

17 




0.05mM #>4Mt dNTP , 5 5 % J£ 0.1 %*A&(TWEEN) 

(Dynabead Tm ) -h . 5' - 

5 CGAACAGGTTATCGAATTCAGCCAC - 3'(Jf>fr] 3). 

&i±5%3$,tf}i%&&.&, &fc(Couatink, Nunc Inc., 

Naperville, IL)#f31jMP. &+&%3&4t MCR $-%tijjgjL#.fr. T&®te$]%J 
5'- CATCGTCGTGTATTCCGGACAGTAC - 3^)4). 
fc*MCRiL^«^*«*J.94T:, #« l . *HP-£50TC, 
10 A 1 - 2 T7DNA .£ 50 TC T&£&f 1 

i£>&jfajfeJL 94 1C, 1 ^tf, #aMP i 50 t:, #itM*JLi*.tt MCR 

**. 

6 MCR iUfci&^4b>A. 1 - 2 >h#>fi^ T7DNA ^45-50 
TCT^f, #^MCR^it^Bt)' B l-^it^MCR^M^®^^%^, 
15 #£*#5 5eHfr, *&4*^*L«fcMB^, #&*.#5##, fcJ&£*,>hjM*fc 

% ^BbJfr/10mMEDTA(i— JttB9 6a^^*jfct*^*J^ 750bp # DNA/^ 
J^Dynabeads Jij?fcM.T^, ^ititW'fc^W^^f. *fc*£*#h$&#. 
i*£T*t##tf 750bpMCR^^^#-Jt.^® 1 t«8£^B^3.*t&— 

20 awrT-ftgj. 



18 





a)-*t*H 



10 



5 



(A) ;g Gamera Bioscience ; 

(B) #it: Memorial Drive 30 -f - ; 
(QJ^: Cambridge 

CD)tf: 

(F)*p&: (ZIP): 02142 



(G) ** (617)441 - 1080 

(H) #£: (617)441 - 1010 

(ii) M;g#: -#atfr«fc»IMLAW*Jl 

(iii) ^']|fca: 4 

15 (iv)i+#&-5T^£: 



(B) if#;fa: IBM PC|b*-« 

(C) ^#&£L: PC - DOS/MS - DOS 

(D) *^: Patentln Release # 1.0, # 1.25 #L(EPO) 



20 (v)S*+*lt*: 

t?H". PCT/US95/ 
<2)fr?\ 1 » 
(i)^?']#4i: 

(A)*&: 16+ti&tf; 
25 (B)*^: *t&; 

(Q&3J; £j& 
(D)^6#^: ft* 
(10^*3!: DNA(^gJ^) 
(M)^y]«it: 
30 AACAGCTATG ACCATG 



19 



(B) *3»: 

(C) &^; *Jft 

GTAAAACGAC GGCCAT 
(2)^?'Jf-#3: 

(A) #ifc 25>htfl&**- 

(B) *«: 

(C) ^; +Jtt 

(D) &#i£#i: *tt 
(ii)*H^S>: DNA(^gJM) 

CGAACAGGTT ATCGAATTCA GCCAC 
(2)#*'l 4 

(A)*ifc: 25>Nfc&tf 
(C)4t«; *Jtt 

(xiyf #*]4 

CATCGTCGTG TATTCCGGAC AGTAC 



20 
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Best Available Copy 
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Best Available Copy 



